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ABSTRACT 

Quasi-continuous observations of the methane concentration in aerated soils of the temperate 
zone are presented. The flux of methane into the soil is calculated from the concentration 
gradient at the soil surface. Depending on the permeability of methane in soil air at an 
individual site, yearly mean uptake rates between 0.09 and 1.3 g CH4 m- 2 yr- 1 have been 
observed in temperate forest soils. The methane flux from the atmosphere into the soil shows 
only a weak seasonality with an about 50% higher uptake rate in the summer than in the 
winter months. This indicates that the methane flux into the soil is mainly controlled by the 
transport resistance in the soil rather than by the potential microbial decomposition rate. 

1. Introduction 

Oxidation of methane does occur in aerated 
soils by methylotrophic bacteria (Ehhalt, 1973; 
Haber et al., 1983, and references therein). Flux 
measurements in tropical (Keller et al., 1983, 
1986) and subtropical soils (Seiler et al., 1984) 
have indicated that the total methane destruction 
rate in these regions plays a rather unimportant 
role, and may attribute less than 5% to the total 
global methane sink, i.e., photochemical destruc­
tion by OH radical. Flux measurements in the 
temperate zone and at different kinds of soil are, 
however, still very sparse. 

The methane flux at the soil surface and the 
methane concentration in the soil air depend on 
both, the destruction rate by microbial decompo­
sition, and the gas transfer in the soil air by 
molecular diffusion. In this study, gas transport 
in the soil is determined using the radioactive 
noble gas 222 Radon as a transport tracer (Dorr 
and Miinnich, this issue). In this way we are able 
to distinguish between pure transport effects and 
effects by the microbial activity itself. 222Radon 
is produced by radioactive decay of 226Radium 
which is distributed rather uniformly in the soil 
matrix. The concentration profile of 222Radon 
and the 222Radon flux at the soil surface are, 

therefore, only controlled by individual soil 
texture and thus provide a measure of gas trans­
port parameters in the soil at an individual site. 
222 Radon and methane transport in the liquid 
phase can be neglected due to their comparably 
small solubility and the low soil moisture content 
in the unsaturated zone. With measurements of 
the 222 Radon concentration profile and the 
222 Radon flux at the soil surface in parallel to the 
methane concentration profile in the soil air it is 
possible to determine the methane flux across the 
soil/atmosphere interface, and the parameters 
controlling this flux. 

Direct methane fluxes are measured by placing 
an inverted cup at the soil surface and observing 
the methane concentration change with time. 
They are found to yield unreliable flux data due 
to a considerable disturbance of the steady state 
concentration profile in the soil, respectively the 
concentration gradient at the soil surface (Dorr 
and Miinnich, this issue). The method used here, 
taking low-volume soil air samples, does, how­
ever, only very slightly disturb the steady state 
conditions. Using the 222 Radon tracer method we 
have determined the methane flux in different 
kinds of soil in the surroundings of Heidelberg 
over a time period of about one year and spot 
measurements at selected sites all over Europe. 
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